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Usagei j  Distancei j  Bitwidthi j (3.1.1)
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????????? 4.1.1? swap?????????? (soft???????????)????
??? 4.1.1?????Temperaturenow??????Temperaturemax;Temperaturemin?????
????????????????Thretholdmax;Thretholdmin????????????????
?? swap???????????????????????????? 0:8; 0:2????? 4.1.2
? Temperaturemax; Temperaturemin????? 10000; 100?????? swap?????????



































????????Tt 1????????r????????????r?????? 0:8  r  0:99
????????
Tt = rTt 1 (4.1.2)
??????????????????????????????????? 4.1.3?????
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 F+H+WL :???????+?+??? (Footprint+heat+wirelength)
 F+H+WA :???????+?+?????????(Footprint+heat+wire activity)
??????????????? 3??????????
 all : SPECCPU2006???????????????????
 int : SPECCPU2006 ?? INT ?????????????? (400.perlbench?401.bzip2?
403.gcc?429.mcf?445.gobmk?456.hmmer?458.sjeng?462.libquantum?464.h264ref?471.om-
netpp?473.astar?483.xalancbmk)




???????????????? 1   3???????2?????????? 2?????2
????? 2???????????????????2??????????????????
???
 module level SA : 2????????????????????????????????
?????????????
 core level SA : 2?????????????????????????????????
?????????????????????????????
 1?? 1????? : 1?? 1???????????????????
 1?? 1? flip?? : 1?? 1???????????? flip??????
 1?? 2????? : 1?? 2??????????????????
 1?? 2? flip?? : 1?? 2???????????? flip?????
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??? “1?? 1?????”?“1?? 1? flip??”?“1?? 2?????”?“1?? 2? flip?
?”???????????????????????????????2??????????
?????SPECCPU2006????????????? 200?????????????????
????????? 5.1? 1???????????? 5.2? 2??????????????
? 5.1: 1????????
????? ?????? ?? ????
1core / all / 1layer / F+H+WL all 1 F+H+WL
1core / all / 1layer / F+H+WA all 1 F+H+WA
1core / all / 2layer / F+H+WL all 2 F+H+WL
1core / all / 2layer / F+H+WA all 2 F+H+WA
1core / all / 3layer / F+H+WL all 3 F+H+WL
1core / all / 3layer / F+H+WA all 3 F+H+WA
1core / int / 1layer / F+H+WL int 1 F+H+WL
1core / int / 1layer / F+H+WA int 1 F+H+WA
1core / int / 2layer / F+H+WL int 2 F+H+WL
1core / int / 2layer / F+H+WA int 2 F+H+WA
1core / int / 3layer / F+H+WL int 3 F+H+WL
1core / int / 3layer / F+H+WA int 3 F+H+WA
1core / fp / 1layer / F+H+WL fp 1 F+H+WL
1core / fp / 1layer / F+H+WA fp 1 F+H+WA
1core / fp / 2layer / F+H+WL fp 2 F+H+WL
1core / fp / 2layer / F+H+WA fp 2 F+H+WA
1core / fp / 3layer / F+H+WL fp 3 F+H+WL
1core / fp / 3layer / F+H+WA fp 3 F+H+WA
? 5.2: 2????????
????? ???? ????
2core / core level / F+H+WL core level SA F+H+WL
2core / core level / F+H+WA core level SA F+H+WA
2core / module level / F+H+WL module level SA F+H+WL
2core / module level / F+H+WA module level SA F+H+WA
2core / 1?? 1????? / F+H+WL 1?? 1????? F+H+WL
2core / 1?? 1????? / F+H+WA 1?? 1????? F+H+WA
2core / 1?? 1? flip?? / F+H+WL 1?? 1? flip?? F+H+WL
2core / 1?? 1? flip?? / F+H+WA 1?? 1? flip?? F+H+WA
2core / 1?? 2????? / F+H+WL 1?? 2????? F+H+WL
2core / 1?? 2????? / F+H+WA 1?? 2????? F+H+WA
2core / 1?? 2? flip?? / F+H+WL 1?? 2? flip?? F+H+WL
2core / 1?? 2? flip?? / F+H+WA 1?? 2? flip?? F+H+WA
5.2 ?????????
????????????????? java version 1.8.0??????????????????



















level 1 instruction cache 32kB
level 1 data cache 32kB
level 2 cache 256kB
?????????????????????????????/??????????????



































1core / all / 1layer / F+H+WA 3000000000000 25000.0
1core / all / 2layer / F+H+WA 3000000000000 25000.0
1core / all / 3layer / F+H+WA 3000000000000 25000.0
1core / all / 1layer / F+H+WL 100000000 0.8
1core / all / 2layer / F+H+WL 100000000 0.8
1core / all / 3layer / F+H+WL 100000000 0.8
1core / int / 1layer / F+H+WA 1500000000000 12500.0
1core / int / 2layer / F+H+WA 1500000000000 12500.0
1core / int / 3layer / F+H+WA 1500000000000 12500.0
1core / int / 1layer / F+H+WL 70000000 0.6
1core / int / 2layer / F+H+WL 70000000 0.6
1core / int / 3layer / F+H+WL 70000000 0.6
1core / fp / 1layer / F+H+WA 2000000000000 16666.7
1core / fp / 2layer / F+H+WA 2000000000000 16666.7
1core / fp / 3layer / F+H+WA 2000000000000 16666.7
1core / fp / 1layer / F+H+WL 80000000 0.7
1core / fp / 2layer / F+H+WL 80000000 0.7
1core / fp / 3layer / F+H+WL 80000000 0.7
2core / core level / F+H+WA 30000000000000 250000.0
2core / module level / F+H+WA 30000000000000 250000.0
2core / core level / F+H+WL 200000000 1.7
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? 2?????????????????????????????????????
??? 6.0.1?? 6.0.2?? 6.0.3?? 6.0.4?? 6.0.5?? 6.0.6????? 1??????? all?
?????????????? 6.0.7?? 6.0.8?? 6.0.9?? 6.0.10?? 6.0.11?? 6.0.12????
? 1??????? int??????????????? 6.0.13?? 6.0.14?? 6.0.15?? 6.0.16?
? 6.0.17?? 6.0.18????? 1??????? fp?????????????????????
? 6.0.19?? 6.0.21?? 6.0.20?? 6.0.22?????? 2?core level???module level????
????????????????????????????? 6.0.23?? 6.0.24?? 6.0.25??














? 6.0.1: 1core / all / 1layer / F+H+WL
? 6.0.2: 1core / all / 1layer / F+H+WA
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? 6.0.3: 1core / all / 2layer / F+H+WL
? 6.0.4: 1core / all / 2layer / F+H+WA
25
? 6.0.5: 1core / all / 3layer / F+H+WL
? 6.0.6: 1core / all / 3layer / F+H+WA
26
? 6.0.7: 1core / int / 1layer / F+H+WL
? 6.0.8: 1core / int / 1layer / F+H+WA
27
? 6.0.9: 1core / int / 2layer / F+H+WL
? 6.0.10: 1core / int / 2layer / F+H+WA
28
? 6.0.11: 1core / int / 3layer / F+H+WL
? 6.0.12: 1core / int / 3layer / F+H+WA
29
? 6.0.13: 1core / fp / 1layer / F+H+WL
? 6.0.14: 1core / fp / 1layer / F+H+WA
30
? 6.0.15: 1core / fp / 2layer / F+H+WL
? 6.0.16: 1core / fp / 2layer / F+H+WA
31
? 6.0.17: 1core / fp / 3layer / F+H+WL
? 6.0.18: 1core / fp / 3layer / F+H+WA
32
? 6.0.19: 2core / core level / F+H+WL
? 6.0.20: 2core / core level / F+H+WA
33
? 6.0.21: 2core / module level / F+H+WL
? 6.0.22: 2core / module level / F+H+WA
34
? 6.0.23: 2core / 1?? 1????? / F+H+WL
? 6.0.24: 2core / 1?? 1????? / F+H+WA
35
? 6.0.25: 2core / 1?? 1? flip?? / F+H+WL
? 6.0.26: 2core / 1?? 1? flip?? / F+H+WA
36
? 6.0.27: 2core / 1?? 2????? / F+H+WL
? 6.0.28: 2core / 1?? 2????? / F+H+WA
37
? 6.0.29: 2core / 1?? 2? flip?? / F+H+WL
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????????????????????????? 7.3.1? 1core / all / wire??????
7.3.2? 1core / all / activity?????? 7.3.3? 1core / int / wire?????? 7.3.4? 1core / int
/ activity?????? 7.3.5? 1core / fp / wire?????? 7.3.6? 1core / fp / activity?????










? 7.3.1: 1core / all / wire ? 7.3.2: 1core / all / activity
? 7.3.3: 1core / int / wire ? 7.3.4: 1core / int / activity
? 7.3.5: 1core / fp / wire ? 7.3.6: 1core / fp / activity
? 7.3.7: 2core / wire ? 7.3.8: 2core / activity
41
7.4 ?????????????????
? 6.0.21?? 6.0.22?????module level????????2????? 2????????
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